Prospects for Development of Livestock Production between 2010–2100 Based on Integrated Rural Bioeconomics and Ecoeconomics by BOGDAN, Alexandru T. et al.
 19
Bulletin UASVM Animal Science and Biotechnologies, 67(1-2)/2010 
Print ISSN 1843-5262; Electronic ISSN 1843-536X 
 
Prospects for Development of Livestock Production between 2010–2100 
Based on Integrated Rural Bioeconomics and Ecoeconomics 
 
Alexandru T. BOGDAN1), Vioara MIRESAN2), A. SONEA4), S. CHELMU1), 
Viorica BOBOC1), I. SURDU3), R. BURLACU4), Denis DIACONESCU5), 
Amalia STRATEANU1) 
 
1)Romanian Academy, National Institute for Economical Research (INCE)-Center for 
Agroforestry Biodiversity  Study and Research (CSCBA) - Postdoctoral School for Livesstock 
Biodiversity and Food Biotechnology , Bucharest, Romania; cscbas@yahoo.com 
2)University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and 
Biotechnologies, 3-5 Manastur Street, 400372 Cluj-Napoca, Romania 
3)Informatical System for Automation (SIAT S.A.) Bucharest, Romania 
4)University of Agricultural Sciences and Veterinary Medicine, Bucharest, Romania 
5)GNIR Holding S.A., Bucharest, Romania 
 
Abstract. Today, on a global level livestock management is a multifunctional activity. 
Beyond their direct role in generating food and income, livestock can be a valuable asset, serving 
as a store of wealth, collateral for credit and an essential safety net during times of crisis. 
Livestock are also central to mixed farming systems.  
Demand for livestock products in the future could be heavily moderated by socio-
economic factors such as human health concerns and changing socio-cultural values. There is 
considerable uncertainty as to how these factors will play out in different regions of the world in 
the coming decades. The paper is divided into 4 sections. The first part makes a short presentation 
of the effect of livestock production on food security at a global level through the analysis of 
official statistic data on the evolution of livestock production up to the present as well as an 
incursion into world data regarding events forecast by experts from FAO, OECD and other known 
research institutes for alimentary security at a global level up to 2050 and 2100. The second part 
presents a dynamic analysis of data on a world level regarding the agro–livestock production and 
correlations with socio-economic factors as well as environmental factors at a global scale. 
Based on of specific literature presented on the end of paper, and especially of own 
studies and researches of authors working group made inside the first Post-doctoral School 
financed by European Union for project with topics: “The Post doctoral School of livestock 
Biodiversity and Food Biotechnology based on Eco-economy and Bio-economy for 
Ecosanogenesis”. Are presented more new concepts, terms, and methodological schemes about 
sustainable development of rural farms. GNIR Holding develops these innovative ideas in context 
of knowledge based bio-economy for a the most priority strategic national project and integrated 
through recently objectives of Lisabona 2020 Strategy for smart, sustenable and inclusive 
growth. 
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INTRODUCTION 
 
We consider it is obvious that any kind of forecasting or prospective study 
regarding the dynamic of agro-food production on a period of several decades (in our 
study the interval is 2010-2050-2100) must begin with the presentation of the population 
dynamic at global and regional levels. It is a known fact that population statistics is well 
establish on scientific basis and as such we will present graphics and tables with the 
dynamic of global population levels, on the basis of the highest bibliographical sources 
authorized by known scientific documentation (for example the UN Department for 
Population). 
World livestock production has been analyzed in parallel with the official 
statistical data regarding the consumption of agro food products and nutrients 
respectively, as forecast up to 2050–2100 and correlated with population growth, 
production and consumption demands for vegetal and animal food products, level of 
poverty and risks on other vulnerabilities: economic, social, environmental, reduction of 
natural resources, pollution, atmospheric emissions, all correlated with farm production, 
etc. The analyses made are characterized by: comprehensiveness, reproducibility, 
certitude and consistency. Average annual rates of population change show that Africa 
has experienced considerably faster growth than any other major area, for most of the 
1950-2000 periods. Growth rates reached a higher peak in Africa (2.86%) than anywhere 
else—in the early 1980s, at least 15 years after growth had begun to decline in every 
other major area.  
 
 
 
Fig. 1. Estimated world population, 1950-2000, and projections: 2000-2050; 
Source: World Population to 2300, Publication of United Nations, Departament of Economic and Social 
Affairs, Population Division, New York 2004. It is visible that during the last 50 years, from 6,1 billions 
the 2000 years, world populations for 2050 it is presume for an certain increasing according of three 
scenarios  presented inside figure 1: at least 7,4 billion inside lowest increasing populations scenarios;  
a maximum of at least 10,0 billion inside of scenarios of high population increasing and a average of  
 8,9 billion inside medium population increasing. 
    
 It is evident that an increasing of 1/3 of actual world population put a lot of 
different ethics (bio-ethics), economics (bio-economics), medical (bio-medical), 
ecological, juridical, and philosophical. All these aspects have a strong social impact with 
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germinate a severe and long crisis, including agro-food crisis and unfortunately moral 
crisis. The projection for Africa, consequently, shows growth declining belatedly, though 
nevertheless following a downward path similar to that in other major areas. Europe is at 
the other end of the spectrum, with growth rates having just turned negative and 
continuing to fall up to 2050. Africa again stands out, not only because of the much lower 
level of life expectancy but also because it is the only major area where projections show 
any decline in life expectancy for any period. 
 
LIVESTOK SERVICES AND DYNAMIC FOR WORLD POPULATIONS AND NEW 
 
Terri Raney et al. (FAO – The State of Food and Agriculture 2009 – FOOD AND 
AGRICULTURE ORGANIZATION OF THE UNITED NATIONS – Rome, 2009). One of 
the key messages published in the report made by the group of experts in Rome in June 
2009 is essential: “The livestock sector is one of the most dynamic parts of the 
agricultural economy. The sector has expanded rapidly in recent decades and demand for 
livestock products is expected to continue growing strongly through the middle of this 
century, driven by population growth, rising affluence and urbanization”. The global 
livestock sector is characterized by a dichotomy between developing agriculture, 
developing rural zones and developing countries.  
 
 
Fig.  2. The rural agroecological park based   e c o b i o e c o n o m y, with complex interrelations 
         for improving  bioproductivity of the agroecosystems  and sustainable rural development  
                                 (orig. D. L. Diaconescu and working group of GNIR )  
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Decisive action is required if the sector is to satisfy this growth in ways that 
support society’s goals for poverty reduction and food security, environmental 
sustainability and improved human health. Livestock products contribute 17% to 
kilocalorie consumption and 33% to protein consumption globally, but there are large 
differences between rich and poor countries (Rosegrant et al., 2009).  
At the same time, the expansion of agricultural production needs to take place in a 
way that allows the less well-off to benefit from increased demand and that moderates its 
impact on the environment. Livestock systems have both positive and negative effects on 
the natural resource base, public health, social equity and economic growth (World Bank, 
2009). So, D.L. Diaconescu and working group from GNIR Holdings elaborated the 
priority strategic national project and integrated through recently objectives of 
Lisabona 2020 Strategy, with main objective: sustainable development by turning into 
profit the elements that generate material, economic and human value. These elements are 
specific for the competitive poles that exist in the current rural environment of Romania. 
Their characteristics: vegetal and animal production, derivatives developed in good geo-
climate conditions, all of these made with support from the local community (at socio-
cultural level, traditions, the school profile). The result of effective solutions that 
reconsider and resize notions of rural society and economy, provides the economic and 
technical space to develop jobs both in the Agriculture Park and into the business centers 
for rural development, produces vegetal and/or animal derivatives, bio-fuels from plant 
waste, makes possible the use and exploitation of alternative energy sources. 
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Fig. 3. Regression curve to describe the dynamic of sheep and goat meat consumption  
for developing countries (correlation calculate by our working group, using data base on  
The State of Food Insecurity in the World,  2004) 
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PER CAPUT POULTRY MEAT CONSUMPTION FOR DEVELOPING COUNTRIES
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Fig. 4. Regression curve to describe the dynamic of poultry meat consumption for developing countries 
(correlation calculate by our working group, using  data base on  
The State of Food Insecurity in the World,  2004) 
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Fig. 5. Regression curve to describe the dynamic of eggs consumption for developing countries 
(correlation calculate by our working group, using  data base on  
The State of Food Insecurity in the World,  2004) 
 
 
The assessments presented have a calculation model as a basis as used by 
Rosegrant et al. on the basis of certain indicators obtained by processing statistical date 
from 2001, 2002, 2005, as published by FAO in the Reports and periodicals from 2007 to 
2009. 
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PER CAPUT MILK CONSUMPTION FOR DEVELOPING COUNTRIES
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Fig. 6. Regression curve to describe the dynamic of milk consumption for developing countries 
(correlation calculate by our working group, using  data base on  
The State of Food Insecurity in the World, 2004) 
 
 
 
Tab. 1 
Prospects and forecasting for populations and livestock products in period 2010- 100 data base from 
developing countries communicated by FAO, Land and Water Bulletin 6, Roma, 1997, A.F. Bouwman, and 
by N. Alexandratos MID FAO, 2009, World foods and agriculture to 2030/2050;  
selected dates and % calculation from our working group 
 
Region Developing including China and CP Asian countries 
2100 
Item UM 2010 2025 2050 2075 Quantity 
(UM) 
% from 
2010 
0 1 2 3 4 5 6 7 
Population mil 5619 6802 8327 8917 9569 170,30% 
Beef Kg/cap/year 6 6 7 8 8 133,33% 
PorK Kg/cap/year 11 13 12 12 13 118,18% 
Sheep + goat meat Kg/cap/year 2 2 3 3 3 150,00% 
Poultry meat Kg/cap/year 6 9 12 15 17 283,33% 
Total meat Kg/cap/year 25 30 34 38 41 164,00% 
Eggs Kg/cap/year 6 8 10 13 13 216,67% 
Milk Kg/cap/year 41 53 69 78 82 200,00% 
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Tab. 2 
Prospects and forecasting for populations and livestock products in period 2010-2100 data base from Latin 
America Region communicated by  FAO, Land and Water Bulletin 6, Roma, 1997, A.F. Bouwman, and by 
N. Alexandratos MID, FAO, 2009, World foods and agriculture to 2030 / 2050;  
selected dates and % calculation from our working group 
 
Region Latin America 
2100 
Item UM 2010 2025 2050 2075 Quantity 
(UM) 
% from 
2010 
0 1 2 3 4 5 6 7 
Population mil 596 701 829 856 883 148,15% 
Beef Kg/cap/year 22 21 20 20 19 86,36% 
Pork Kg/cap/year 9 12 15 19 23 255,56% 
Sheep + goat 
meat Kg/cap/year 1 1 1 1 1 100,00% 
Poultry meat Kg/cap/year 17 21 27 33 38 223,53% 
Total meat Kg/cap/year 49 54 63 73 81 165,31% 
Eggs Kg/cap/year 9 11 14 17 20 222,22% 
Milk Kg/cap/year 96 103 114 126 136 141,67% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 7. Innovating  project regarding the business center for rural sustenable development, based 
e c o b i o e c o n o m y, for the most priority strategic national project and integrated through 
recently objectives of Lisabona 2020 Strategy.  (orig. D.L. Diaconescu and working group of GNIR ) 
 
Companies and individuals interested in vegetal and animal production, namely 
production of plant and/or animal derivatives can be directly involved in the processing of 
prime vegetal materials for daily food, bakery, pastry, etc. and also in the growing and 
turning into profit of the animals -birds, pigs, sheep, goats and cattle situated in the 
P P
P
PP
P
P
P
P
“Rural Mall Center” for 
Fridays, Saturdays and 
PRIVATE  ECONOMIC  AGENTS  
Prepared and trained through the 
Sectorial Operational Program for 
the Development of Human 
 
P 
BUSINESS INCUBATOR 
Accomplished through the 
Sectorial Operational Program 
for the Development of Human 
Resources, co-financed from the 
I
I
 26
immediate vicinity of the investment. The project can also generate profit for the 
producers of food equipment necessary for slaughter, meat processing, milk, fruits and 
vegetables processing. 
The project addresses as well to the manufacturers of agricultural 
machinery. The advantage of the display and testing area is that it is cheap and  turns 
into the possibility of having an active presence in the specific market of the farmers.  
In the production of unconventional energy: investors will gain incomes by 
engaging themselves in the exploitation of wind, solar, hydraulic energy, or biogas (from 
animal manure, the elements or poultry litter), bio-fuels from plant residue (straw, wheat, 
barley, rye, corn cobs, cut vine, branches from trees situated into the parks, material 
resulting from green field and households that blocks landfills, sawdust which pollutes 
the forests’ soil through acid and cannot be used in the manufacture of bonded wood, 
smaller branches from forests in operation or along the ways of communication - thistles, 
shrubs, etc).  
The advantage of proximity and cheap locations may be amplified by the 
process of teaching or retraining the local labor force, process that can be held in the same 
locations. This fact brings benefits to employers, employees and last but not least, to 
trainers that can make these preparations using grants.  
The project solves the problems regarding the infrastructure, by bringing 
water to every house, waste water collection and sewage treatment system. The existence 
of such agro-industrial park opens new possibilities for manufacturers of components 
needed in the process of supply with drinking water, sewerage and purification of residual 
waters. 
 
 
 
 
 
Fig. 8. The Olympics Circle with principals names using with priority from D.L. Diaconescu and working 
group of GNIR, in academic literature, in this scientifically article about developing sustainable livestock 
products. Under the circumstances, the new fundamental concept of   e c o b i o e c o n o m y consider that 
the modern sustenable economy must be based on the fundamental rules of natural and artificial 
(antropized or anthropic) ecosystems, in order to save the biodiversity, endangered planet  
and its civilization. 
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CONCLUDING REMARKS 
 
There will be significant progress in raising food consumption levels and 
improving nutrition. There will be significant reductions in the relative prevalence of 
undernourishment (percent of population affected), but these will not be translated into 
commensurate declines in the numbers undernourished because of population growth. 
Reduction in the absolute numbers of undernourished is likely to be a slow process. 
The number of undernourished in the developing countries is not likely to be 
halved by 2015 from the 823 million of 1990/92 (the 3-year average used as the basis for 
defining the World Food Summit target). However, the proportion of the population 
undernourished may be halved by 2015 and decline further in the rest of the projection 
period. 
The projected slow progress in reducing undernourishment will reflect the 
inadequate progress of many countries towards rapid economic development and poverty 
reduction. However, empirical evidence suggests that in the countries with high 
dependence on agriculture, assigning priority to the development of food production 
holds promise of overcoming the constraint to better nutrition represented by unfavorable 
overall economic growth prospects. This prospect underlies the projection that the 
countries with long histories of stagnant food consumption levels and high 
undernourishment could make some progress in the future. Poor agricultural resources 
may represent a serious obstacle to such prospects, particularly in countries with high 
demographic growth. Despite this slow pace of progress in reducing the prevalence of 
undernourishment, the projections imply a considerable overall improvement. In the 
developing countries the numbers of well fed (i.e. not classified as undernourished 
according to the criteria used here) could increase from 3.9 billion in 1999/01 (83% of 
their population) to 5.2 billion in 2015 (90% of the population), to 6.2 billion (93%) in 
2030 and to 7.2 billion (96%) by 2050. That would be no mean achievement. 
 In conclusion, in many countries, including some of the more populous ones, the 
relative prevalence of undernourishment (percent of the population) will decline 
significantly. Fewer countries than at present will have high levels of undernourishment, 
none of them in the most populous class. The problem of undernourishment will tend to 
become smaller in terms of both absolute numbers affected and, even more, in relative 
terms, hence it will become more tractable through policy interventions, both national and 
international. 
The livestock sector plays a crucial role in the provision of global public goods 
and services. There are opportunities to alleviate many of the risks associated with the 
expanding sector and to develop its full potential in ensuring benefits for the poor with a 
gender equality perspective, and to encourage a more responsible use of increasingly 
scarce inputs and natural resources. This will require dynamic generation and adoption of 
new technologies, products and services as well as networks and institutional 
development within an enabling policy and regulatory environment. The vigorous growth 
of the livestock sector, its importance for income generation, food security, human 
nutrition and health, and its impact on various public goods and services require careful 
attention by the international community. 
Acknowledgments. This work was cofinanced from the European Social Fund through 
Sectoral Operational Programme Human Resources Development 2007-2013, project number 
POSDRU/89/1.5/S/63258 ”Postdoctoral school for zootechnical biodiversity and food 
biotehnology based on the eco-economy and the bio-economy required by eco-san-genesys”.  
 28
REFERENCES 
 
1. Alexander Sarris. (2009)."Evolving structure of world agricultural trade and 
requirements for new world trade rules", Raport FAO.  
2. Alexandratos N. (ed.). (2009). World Food and Agriculture: to 2030 / 2050. An FAO 
Study. Higlights and views from MID. 
3. Alexandratos N. (ed.). (1995). World Agriculture: Towards 2010. An FAO Study. Food 
and Agriculture Organization of the United Nations, Rome / Wiley and Sons, Chichester.  
4. Alt K., Osborn C. and Colaccio D. (1989). Soil erosion: what effect on agricultural 
productivity. Agricultural Information Bulletin 556. U.S. Department of Agriculture, Economic 
Research Service, Washington, D.C.   
5. Aziz Elbehri and Alexander Sarris (2009). "Farm support policies that minimize 
distortionary effects" Raport FAO. 
6. Banerjee N.K. and Mosier A.R. (1989). Coated calcium carbide as a nitrification 
inhibitor in upland and flooded soils. J. Ind. Soc. Soil Sci. 37:306-313.  
7. Bogdan, A.T. (2007). (Cap. 3.6.3 Zootehnical diversity-page 264-278). In: Bavaru A., 
S. Godeanu, Gallia Butnaru,  A.T. Bogdan “Biodiversity and nature protection (Romanian)”. Ed. 
Romanian Academy. 
8. Bogdan, A.T., B., Pasarin, S., Chelmu, Amalia, Străteanu, I., Surdu, M.Th, 
Paraschivescu (2009). "Positioning livestock sciences based on the original concept development 
as a priority of Romania's European food green power" (Romanian). Presentation  National 
Scientific Symposium "Modern animal Science-Science, creativity and innovation", U.S.A.M.V. 
Iasi, Romanian Academy Publishing House, Bucharest.  
9. Bogdan, A.T., Dorina Bogdan, I. Groza, M. Paraschivescu, Toba G. F, S. Chelmu, L.D. 
Diaconescu, Amalia–Gianina Străteanu, I. Scurdu, M. Th., Paraschivescu (2009). “More animal 
production in agrifood green power development, a new paradigm of concepts regarding 
sustainable rural bioeconomics and eco-economics” Bulletin UASVM, nr. 66(1-2)/2009, 
Veterinary Medicine, Print ISSN 1843-5270; Electronic ISSN 1843-5386. 
10. Bogdan, A. T, D. L. Diaconescu, Amalia Străteanu, S. Chelmu, I. Surdu, M.Th. 
Paraschivescu (2009). "Solutions for livestock crisis by providing food independence European 
Romania"(Romanian) - intervention in the debate on "What can we learn from the current 
economic crisis?", Romanian Academy, Romanian Academy Publishing House, Bucharest.   
11. Bovwman A.F. (1997). Long-term scenarios of livestock –croop– land use land 
interactions in developing countries, FAO, Land and Water Bulletin 6, Roma. 
12. European Commission (2005b). Prospects for Agricultural Markets and Income 2005–
2012: Update for the EU-25, Brussels (December). 
13. Evan Hillebrand. (2009). Poverty, growth and inequality over the next 50 years, Raport 
FAO. 
14. FAO (2004a). The State of Food Insecurity in the World 2004, Rome. 
15. FAO (2004b). Human Energy Requirements, Report of a Joint FAO/WHO/UNU 
Expert Consultation, FAO Food and Nutrition Technical Report Series No 1, Rome. 
16. FAO (2004c). Critical Review of China’s Cereal Supply and Demand and Implications 
for World Markets, Document CCP:GR-RI/04/2, Rome. 
